The optofluidic chip used in this study was fabricated on a 100 mm silicon substrate on which a sequence of dielectric layers for optical guiding was deposited. These cladding layers consisted of SiO2/Ta2O5/SiO2/Ta2O5/SiO2/Ta2O5. SU8 photoresist (SU8-10, MicroChem) was spun on the wafer, patterned and developed to define the hollow waveguide channel with a rectangular cross section of 12µm wide by 5µm high. The hollow waveguide sits on a pedestal which was defined by dry etching in an inductively-coupled-plasma reactive ion etcher (ICP-RIE) using the SU8 and
a thin nickel layer as the mask. A single SiO2 overcoat layer of 6µm thickness was then deposited over the SU8 by plasma-enhanced chemical vapor deposition. Three micron tall ridges were etched into the SiO2 layer, again using the ICP-RIE, to form ridge waveguides that intersect multiple points of the hollow waveguide as illustrated in Fig. 1a) . Fluid inlets into the hollow channel were exposed with a buffered HF wet etch through the top SiO2 layer and the SU8 was then removed with a H2SO4:H2O2 solution to form the hollow core. After rinsing the wafer in deionized water, it was cleaved into individual chips of approximately 10×12 mm 2 .
Nanopore drilling and characterization
We fabricated nanopores on ARROWs with a dual beam microscope (FEI Quanta 3D FEG DualBeam SEM/FIB). Before a nanopore was milled, a 2 × 2 µm micropore was first etched through the top SiO2 layer using the focused ion beam (FIB), until a small opening appeared at the corner of the membrane, indicating that the remaining membrane was sufficiently thin for nanopore milling. After the hole was closed by the FIB-assisted SiO2 deposition, a ~170 nm thick membrane was left inside the micropore. At last the nanopore was milled through by the FIB (30 kV, 0.1 nA). Shape and thickness of the nanopore were determined by focused ion beam crosssectioning after completion of all experiments. Platinum is deposited as a protective layer before cross-sectioning the nanopore with the focused ion beam. S1 The cross section shows a slightly conical pore shape.
Fig. S5. Electric potential (a) and electric field (b) distributions around nanopore.
A 3D axial symmetric simulation of the field distribution around a nanopore was carried out with COMSOL. Due to the symmetry of the problem, the calculation can be restricted to the r-z plane. Results are shown for r≥0 where r=0 is the central symmetry axis of the pore. The nanopore is 150nm wide and 170nm deep. The chambers on both sides of the nanopore are 4m wide and 2m deep. A 1V voltage is applied between the top and the bottom of this structure. The electric potential distribution is shown as surface plot (a) and the streamlines (b) stand for the electric field distribution. Figure (a) shows that the potential drop occurs across the nanopore, and Fig. (b) shows that the corresponding electric field is therefore concentrated within the pore.
